Introduction
Polyoxoniobates (PONbs)
1,2 are a unique family of polynuclear anionic metal oxo clusters with properties suitable for many potential applications in catalysis, magnetism, biomedicine, materials science, and nanotechnology. [3] [4] [5] [6] This family has accelerated dramatically over the last 15 years, and a vast expansion of available PONbs has been reported. [7] [8] [9] [10] [11] [12] [13] [14] In this context, the class of Nb/W addendum heteropolyoxometalates develops slowly since the pioneering work reported by Finke and Droege in 1984. 15 Recently, some other Nb/W addendum heteropolyoxometalate clusters have been communicated. However, most of them comprise a monomeric, 16- 
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It should be noted that our group has developed a new synthetic strategy, utilizing peroxo-niobium-substituted POM formed in situ as a secondary building block, to construct giant Nb/W addendum polyoxoanions and their transition-metal derivatives in recent years. 27, 28, [34] [35] [36] In particular, the unprecedented hexameric cluster {Mn 15 12 -1a$33H 2 O), which has been characterized by single crystal X-ray diffraction, UV-Vis spectroscopy, TG analysis, PXRD and FTIR spectra. In addition, the photocatalytic H 2 evolution activity of compound 1 was also investigated. followed by the addition of CsCl (Scheme 1a). Interestingly, polyanion 1a can be only crystallized with the need for Cs + cation (Scheme 1b). This is in agreement with the original report indicating an essential templating role of Cs + in the formation of Keggin-based analogues. [17] [18] [19] 24, 25 In addition, Fe(NO 3 ) 3 $9H 2 O is essential for the formation of 1, although it does not appear in the structure (Scheme 1c). Such observations have also been observed in the formation of previous POM clusters. 39, 40 Structural analysis
Results and discussion
Single crystal X-ray diffraction analysis reveals that 1 crystallizes in the trigonal space group R3m, exhibiting a trimeric cluster based on the classic Keggin-type unit {SiW 9 Nb 3 } (Fig. 1a and b) . As expected, the structure of {SiW 9 Nb 3 } unit (Fig. 1c) comprises a trilacunary SiW 9 fragment (Fig. 1d) with the vacant sites occupied by three NbO 6 groups. The three {SiW 9 Nb 3 } units are linked to each other via two Nb-O b -Nb (O b : bridging oxygen atom) bridges and capped by an extra WO 6 octahedron, resulting in a rare trimeric assemble. Alternatively, 1a can be viewed as three SiW 9 fragments supporting an unprecedented {WNb 9 } core (Fig. 1e) .
In 1a, each of the Nb and W atoms is coordinated by six oxygen atoms, resulting in an octahedral coordination geometry, whereas all the Si atoms exhibit conventional tetrahedral coordination polyhedra. In 1a, the W-O, Nb-O and Si-O bond lengths are in the range of 1.70(2)-2.368(19), 1.82(3)-2.32(3) and 1.61(2)-1.65(3)Å, respectively.
As shown in Table S1 , † bond valence sum (BVS) calculations for 1a are consistent with Si, W and Nb being in the +4, +6 and +5 oxidation states, respectively.
41 BVS calculations for all oxygen atoms in 1a indicate that three terminal oxygen atoms (O25) on the W6 site (Fig. S1 †) are mono-protonated with the value of 1.27, resulting in an {WO 3 (OH) 3 } unit.
IR spectra
The Fourier transform infrared spectra (FTIR) of 1, SiW 9 and {SiW 9 (NbO 2 ) 3 } are shown in Fig. 2 15, 18, 19 respectively. This is in good agreement with the solid-state structure.
Photocatalytic studies
To demonstrate the photocatalytic H 2 evolution activity of 1, 100 mg 1 and 5.2 mL H 2 PtCl 6 (1 mM) were dissolved in 100 mL of 20% methanol-water mixed solution (4/1, volume ratio), which was irradiated under full spectrum using a 300 W Xe lamp in a quartz cell. In this system, 1 was used as light photosensitizer and catalyst in the presence of a Pt co-catalyst, while methanol was acted as a sacricial electron donor, which is the source of the electrons required in the reduction semi-reaction of water. As shown in Fig. 3 , the amount of the evolved H 2 for compound 1 increased continuously, and the total evolved H 2 over 5 h was 1003.0 mmol g À1 (line (a)), and the average H 2 evolution rate was 200.6 mmol h À1 g À1 .
For comparison, the use of the precursors SiW 9 or Nb 6 was also investigated under otherwise identical reaction conditions (lines (b) and (c) in Fig. 3) , the total evolved H 2 of SiW 9 over 5 h was 747.6 mmol g À1 , whereas the Nb 6 is almost inactive. To investigate the important roles of Pt co-catalyst, 1 and CH 3 OH in the photocatalytic process, three blank experiments were carried out with no H 2 evolution observed (lines (d-f) in Fig. 3 ), indicating that Pt co-catalyst, 1 and CH 3 OH play an indispensable role in light harvesting for photocatalysis. On the other hand, the increase in H 2 evolution of 1 compared to SiW 9 may be attributed to the introduction of niobium, which is in agreement with our previous result. 27 Furthermore, the band gap is reduced from 3.51 eV for SiW 9 to 2.74 eV for 1, in turn, indicating a positive photocatalytic effect (Fig. S3 †) . O) has been synthesized by utilizing the in situ formed saturated Keggin-type {SiW 9 (NbO 2 ) 3 } unit as the secondary building block. Polyanion 1a incorporates three Keggin-type saturated niobium-substituted tungstosilicate {SiW 9 Nb 3 } clusters that are linked to each other by Nb-O-Nb linkages and a tungsten joint. Again, the successful synthesis of 1 demonstrated that the oxoniobium(V) surface is more basic and reactive than its oxotungsten(VI) counterpart and may reactive to transition-metal or lanthanide, providing an alternative perspective for the assemble of novel polyoxometalate derivatives. In addition, 1 exhibits photocatalytic H 2 evolution activity.
Conclusion

Experimental section
Materials and methods
All the reagents were obtained from commercial sources and used as received. All solvents were used without further puri-cation. (m).
X-ray crystal-structure analyses
Suitable single crystals were selected from their respective mother liquors and placed in a thin glass tube. X-ray diffraction intensity was recorded on a Bruker Apex-II CCD diffractometer at 296(2) K with MoKa monochromated radiation (l ¼ 0.71073 A). Structure solution and renement were carried out by using the SHELXS-97 and SHELXL-2014 program packages 42,43 for 1. Selected details of the data collection and structural renement of compound 1 can be found in Table 1 . Further details of the crystal structure investigation can be obtained from the Fachinformationszentrum Karlsruhe, 76344 EggensteinLeopoldshafen, Germany (fax: +49-7247-808-666; e-mail: crysdata@z-karlsruhe.de) on quoting the depository number CSD 433156.
